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DETAILED ACTION 

Response to Arguments 

1 . Applicant's arguments filed 1/31/08 are persuasive. Therefore the Examiner 
using art titled "Surface Reconstruction via Helmholtz Reciprocity with Single Image 
Pair" by Tu et al. This article teaches using a single pair of images. 

Please see rejection below. 

Claim Rejections - 35 USC § 102 

(a) the invention was known or used by others in this country, or patented or described in a printed 
publication in this or a foreign country, before the invention thereof by the applicant for a patent. 

2. Claims 1-13,1 5, 30 and 32 rejected under 35 U.S.C. 1 02(a) as being anticipated 
by Tu et al. (Article titled Surface Reconstruction via Helmholtz Reciprocity with Single 
Image Pair, referred to as "Tu" herein. This article is from Applicants IDS). 

Regarding claim 1 , Tu discloses a method of image reconstruction comprising: 
obtaining a single Helmholtz reciprocal pair of images of an object said single Helmholtz 
reciprocal pair of images comprising a first image and a corresponding reciprocal 
image; (see the Abstract and Section 1 which discloses using a single pair of images). 

determining a geometry associated with said obtaining of said single Helmholtz 
reciprocal pair of images (see section 2 which discloses the importance of the location 
of the light source and camera in determining the geometry of the images); 
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selecting a plurality of points in said first image and identifying corresponding 
candidate points in said corresponding reciprocal image (see section 3.1 which 
discloses selecting points); 

matching a selected point of said plurality of points and a candidate point of said 
corresponding candidate points (section 3.1 discloses matching points). 

Regarding claim 2, Tu discloses capturing a first image of said image pair with a 
first receiver at a first optical center and a first source at a second optical center; and 
capturing a second image of said image pair with at least one of said first receiver and a 
second receiver at said second optical center, and at least one of said first source and a 
second source at said first optical center (see section 1 and 2 which discloses capturing 
the images in this manner) 

Regarding claim 3, the rejection of claim 2 discloses all aspects of claim 3. 

Regarding claim 4, please see the rejection of claim 1 and see section 3.1 of Tu 
which discloses epipolar lines. 

Regarding claim 5, section 3.1 on page second page of Tu discloses using an 
ordering constraint form matched points on the epipolar plane. 

Regarding claim 6, please see the rejection of claim 1 see abstract and page 1 , 
paragraph starting with "By swapping the positions..." , and figure 1 as it discloses 
predicting and refining the prediction error based on the intensity response. 

Regarding claim 7, equation (3) of Tu discloses the equation. 

Regarding claim 8, see sections 2 and 3 of Tu as it discloses BRDF. 
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Regarding claim 9, the rejection of claim 8 discloses no assumption about the 

BDRF. 

Regarding claim 10-11, please see section 3 of Tu as it discloses taking into 
account specularities and shadows and occlusions. 

Regarding claim 12, section 3.2 of Tu discloses using dynamic programming. 

Regarding claim 13, section 5 of Tu disclose using global nonlinear optimization. 

Regarding claim 15, please see section 3.3 of Tu as it discloses all aspects of 
claim 15. 

Regarding claims 30, 32, please see the rejection of claim 1 above. 

Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. Claims 14 is rejected under 35 U.S.C. 103(a) as being unpatentable over Tu in 
view of Saund (5835241 ). 

Regarding claim 14, Tu does not explicitly disclose using a parametric model. 

Saund discloses using a parametric model (see column lines 14-42). 

It would have been obvious at the time of the invention to one of ordinary skill in 
the art to include in Tu a parametric model means as taught by Saund. The reason for 
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the combination is because it makes for a more robust system that can store data by 
using less memory. 

Allowable Subject Matter 



4. Claims 16-29, 33, and 35 are allowed. 

Conclusion 

5. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to HADI AKHAVANNIK whose telephone number is 
(571 )272-8622. The examiner can normally be reached on 1 0:30-7:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Bhavesh M. Mehta can be reached on 571-272-7453. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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4/3/08 

/Bhavesh M Mehta/ 

Supervisory Patent Examiner, Art Unit 2624 



